(Z. N a tu rfo rsch g . 20 a . 632-633 11 '>651 ; rec e iv ed 28 F e b ru a ry 1965) A gravim etric method has been used to study inter diffusion in binary m ixtures of A g N 0 3 and K N 0 3 over the range 50 -75 mole % A gN 03 at tem peratures below 200 °C. The obtained cation diffusion coefficients are of the order of 2 X 10-6 cm2 sec-\ i.e. considerably lower than what m ight have been expected from other diffusion m easurem ents. It has previously been found that there is a tendency for self-dif fusion coefficients obtained with fritted discs to be lower than those obtained with the conventional open-end capillary tech nique. Some possible sources of error are discussed.
. Interdiffusion coefficient at 190 °C plotted versus con centration of A g N 0 3 . The indicated errors (6%) are estim ated from the observed maximum spread of 3% for the calibration and 5 % for the salt experiments.
tu re 1> 2, h a s b e en m odified fo r w ork a t e le v a te d te m p e ra tu re s 3. T h e p o re s of a c y lin d ric a l P y re x g la s s disc (J o b 1 i n g 3 6 1 0 /6 2 , 20 m m P O R 4) a re filled w ith a sa lt m ix tu re of one co m p o sitio n , w h e re a fte r th e d isc is su sp en d e d into a m elt of a n o th e r c o m p o sitio n . T h e disc is h a n g in g u n d e r a n a n a ly tic a l b a la n c e , a n d th e ch an g e in a p p a re n t w eig h t is follow ed c o n tin o u sly . It is p o s sib le to c a lc u la te th e in te rd iffu sio n coefficient p ro v id ed th a t th e c ell-c o n sta n t of th e disc is know n. T h e r e q u ire d c a lib ra tio n h a s b e en d o n e by a c o rre sp o n d in g e x p e rim e n t w ith an a q u e o u s so lu tio n ( 1 .0 -n. KC1) w ith know n diffusion coefficient. (It h a s p re v io u sly b e e n show n th a t th e sam e cell c o n s ta n t is o b ta in e d , if th e c a lib ra tio n is done by m ea n s of a c o n d u c tiv ity m e a s u re m ent 4.) T h is m ethod has b e en u se d to d e te rm in e in te r diffusion co efficients in m ix tu re s of p o ta ssiu m a n d silv er n itra te s over th e c o n c e n tra tio n r a n g e 50 -75 m ole % of A g N 0 3 for te m p e ra tu re s fro m 162 to 2 0 0 °C . M ean e x p e rim e n ta l v alu es in te rp o la te d to 190 °C a re show n in F ig . 1 . T h e m e a su re m e n ts in d ic a te th a t th e re m ig h t be a m in im u m n e a r th e e u te c tic c o m p o sitio n , w h ere P o ly a k o v 5 c la im s to have fo u n d a m in im u m for b o th viscosity a n d e le c tric a l c o n d u ctiv ity .
A co m p a riso n w ith p re v io u s m e a su re m e n ts on m o lte n s a l t s 6 -1 2 show s th a t m ost in te r-as w ell as self-diffusion coefficients a re a t le a st one o rd e r of m a g n itu d e h ig h e r th a n th e p re se n t re su lts . H ow ever, n e a rly all o th e r m ea su re m e n ts have b e en m a d e a t m uch h ig h e r te m p e ra tu re s . If th e self-diffusion c o efficien ts m e a su re d by th e co n v en tio n al c a p illa ry t e c h n iq u e 13 fo r p u re n itra te s a re e x tra p o la te d dow n to 190 °C one o b ta in s Z)k = 3.2x10~6 a n d D \^ = 8 .5 x 1 0 -6 cm 2 s e c -1 . At first sig h t th is m ig h t ra ise th e su s p ic io n th a t th e re su lts o b ta in e d by the g ra v im e tric a l m e th o d a re e rro n e o u s. H ow ever, th is m eth o d is c o n sid e re d to give re lia b le r e su lts a t room te m p e r a t u r e 2, a n d th e d iffere n t checks m ad e so fa r do not in d ic a te th a t a n y sy ste m a tic e rro r is in tro d u c e d w hen th e te m p e ra tu r e of o p e ra tio n is h ig h e r th a n th a t of c a lib ra tio n 14. A s im ila r ty p e of discs w as used by us for self-d iffu sio n m e a su re m e n ts in zinc b ro m id e a n d th a lliu m ch lo rid e 4-15. T 1N 03) . Above this temperature both salts showed an evident increase in apparent con ductivity which was interpreted as "being due to ion ex change of the salt with the glass under the influence of an electric field" . This observation m ight be of im portance for interpreting our self-diffusion results, even if a mechanism that gives an increase in apparent conductivity hardly can be responsible also for a decrease in transport by diffusion. a comparison with results from other capillary methods is possible. For ZnBr2 three methods gave about the same temperature dependence for the cation self-dif fusion coefficient (D+), but a plot shows a considerable displacement of the curves, the fritted disc giving D+ values nearly a factor of two lower than those obtained with the conventional capillary with an open end, here called the A-S ( A n d e r s o n -S a d d i n g t o n ) method. The re sults obtained with a long capillary fall inbetween, see Table 1 . For T1C1 there are two independent investiga tions with the A-S method 16-17, both in good agreement with each other, but in conflict with the disc method. Thus the latter gave a much more pronounced tem perature dependence. For both cation and anion the two methods give the same diffusion coefficients at about 535 °C, but a hundred degrees lower the disc method gives values that are about 70% of those obtained by the A-S method, cf. Table 1 . It has recently been claimed that the self-diffusion coefficients previously obtained with the A-S method should be reduced considerably 9. This would reduce the discrepancies between the A-S method and the disc method. However, at the present stage all methods used so far for diffusion measure ments in melts should be viewed with some suspicion. In comparison with other capillary methods disc methods are characterized by numerous irregular capil laries of small dimensions and a very large glass sur face exposed to the melt. If the small dimensions of the 16 E. B e r n e and A . K l e m m , Z. Naturforschg. 8 a, 400 [1953] . capillaries and pores have a reducing effect on the dif fusion within the disc, this should mean that "wall ef fects" have a much larger range in melts than in aqueous solutions. For some A-S experiments with molten metals the self-diffusion coefficient seems to de crease with decreasing capillary diameter 18, but it has been suggested that such observations are due to disturbance by convection in the capillaries 19' 20. The "capillaries" in fritted discs are narrow compared with those used in the A-S method, 10 /vm might be taken as a typical diameter of a pore, but this is still a large distance compared with the dimensions of the diffusing units, even if these are assumed to be globules con sisting of perhaps a hundred atoms 21. The other typi cal property of the discs is the large glass area exposed to the melt. If an exchange of ions takes place between the two phases, this could explain why the disc methods give low diffusion coefficients 14. However, it seems un likely that both anions (Br-, Cl~) and cations (Zn2+, Tl+) are involved to the same extent in exchange re actions. The self-diffusion measurements with the disc have shown for both ZnBr2 and T1C1 that the ratio D+ /D~ remains constant over the whole investigated tem perature range, and that this ratio is about the same whether the disc or the A-S method is used. We consider this as a strong indication that reactions be tween the melt and the glass are negligible at least for the two halides in question. There has so far not ap peared any experimental support for assuming a priori that methods using fritted discs are inferior to other diffusion methods tested, or that "low" inter-and self diffusion coefficients are erronous. We hope that our results obtained with the gravimetric method will sti mulate the development of new methods for diffusion measurements in melts. Comparisons with new methods are urgently needed for settling the question of the reliability of the methods used so far.
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